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Abstract 
This study focuses on the students’ understanding in statistics and the use of Microsoft Excel for data analysis. A total of 93
students from School of Chemical Sciences and Food Technology registered for Practical Chemistry I were selected as the 
respondents. Two tools were applied in this study were workshop organized for students’ exposure and through experiments for 
training process. The respondents were given the pre-assessment questionnaires in statistics and Microsoft Excel aspects before
these two tools were carried out. Most of the students have good understanding in basic of statistics and realized that Microsoft
Excel aided in data analysis and data presentation. It was also found that the lowest mean value for Q-test sub-element and low
percentages of agreed students in how to conduct data analysis by using Microsoft Excel were obtained.  Insufficient learning and
training for analyzing data using calculator or Microsoft Excel were expected to be the main factor.  These findings were also 
consistent with the Mathematic syllabus content at the secondary schools in Malaysia.   
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
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1. Introduction 
There are many definitions can be described concept of statistics. According to Caulcutt & Boddy (1983), four 
popular definitions were highlighted. Two of them are; 1) statistics is a branch of mathematics and 2) statistics is a 
set of techniques which can be used to prove almost anything.  Statistic helps to present data into easier form and 
easier interpretation of data rather than present the data in a table. Generally, practitioners of science spend a great 
deal of time dealing with data, analyzing it, searching for connections within it and representing it in different ways 
to better understand it. Analytical chemists face both qualitative and quantitative problems. In many cases a 
quantitative answer will be much more valuable than a qualitative one (Miller & Miller 2005).   
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Raw data processing, data analysis and plotting of graph using Microsoft Excel and Minitab is the examples that 
can help students, scientists to interpret data faster. However without understanding the statistical method and the 
requirement of the analysis, students may have difficulties in performing the statistical method and explaining the 
result. In the Malaysian secondary school level, statistics does not stand alone but instead it is part of the 
Mathematics syllabus (Mahmud & Osman 2010). However in the university level, the approach might be different 
from school levels. Statistics should be incorporated and applied into various fields such as in science, engineering 
and business. Students who did not have good understanding and knowledge in statistics tend to encounter with 
difficulties in conducting appropriate statistical analysis especially in the laboratory report and final year project.  
This study was conducted to measure students’ understanding in statistical method and to improve the content in 
Practical Chemistry course to meet the students’ need for better understanding in data analysis. The reason why first 
year students were chosen as respondents was to expose them the statistical method as early as possible at the 
university level. This approach will give them experience and exposure before they perform their final year project. 
It is because final year project require them to deal with data, analyzing and representing it in different ways and 
these need guidance as well as training.  
2. Materials and Method 
A total of 93 students from School of Chemical Sciences and Food Technology, Faculty of Science and 
Technology, Universiti Kebangsaan Malaysia (UKM) participated in this study. They were first year students from 
various programmes registered for Practical Chemistry I course as shown in Table 1. The Practical Chemistry I 
module requires students to perform eight experiments and hand in their laboratory reports individually for the 
following week. The hand-written report contains result and data analysis, discussion, conclusion (s) and cited 
references. The experiments consist of Mohr’s, Fajans’, iodometric and KMnO4 titrations; gravimetric 
determination; heat of reactions; solubility of a salt; and factors affecting reaction rates. The module has been 
revised to meet the need of this study especially introduction of statistical treatment of the data. In order to 
implement and introduce statistical aspects in Practical Chemistry I, four stages have been identified: 1) reporting or 
manipulating data, 2) analysing data using formula and Microsoft Excel 3) plotting graph based on types of data 4) 
assessing students’ ability in applying statistical method for analyzing chemical analysis data at early semester and 
end of semester.   
Pre-assessment questionnaires have been given to the students before they perform experiments. A total of 29 
questions were asked pertaining respondent background including genders, programmes, educational background 
before being admitted to UKM. The questionnaires were then divided into two sections 1) knowledge about 
statistics and 2) students exposure and experience of using Microsoft Excel. Data were analyzed by analysis of mean 
with confidence intervals using the SPSS statistical package. In addition, students have attended a workshop on a 
basic of statistics and its application for chemical analysis and immediately afterward the students were shown how 
to analyse and plot data using Microsoft Excel. Another assessment was carried out after the workshop with a total 
of 6 questions being asked to evaluate their new insight into statistics.   
Table 1. Number of students according to programmes 
Programme Chemistry Oleochemistry Food Science and Nutrition Food Science with Business Management 
Number 
of students 
26 26 29 12 
3. Results and Discussion 
This study involves 93 respondents with 82% are female students and the rest percentages are male students. 
There are same percentage of respondents from Chemistry and Food Science and Nutrition (28%), Oleochemistry 
(31.2%) while the Food Science with Business Management (12.9%).  In addition, majority of students’ education 
background before admission to UKM are matriculation (68.8%) and STPM (20%).  
The questionnaires have been divided into two categories; 1) Statistical aspect and 2) Microsoft Excel aspect. 
Questions posed in the survey were based on the basic of statistics (significant figures), descriptive statistics, 
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variance and outlier data (Q-test). Generally most of the students have an understanding in basic of statistics, 
descriptive statistics and variance. It may be due to the attention given to statistics as part of school curriculum has 
increased dramatically. High percentages also were shown when the students were asked about variance (91.4%).  
These aspects also have been taught during the secondary schools in Mathematic subject (Mahmud & Osman 2010).  
However, there were 49.5% of the students did not have an understanding in Q-test. The percentage was even higher 
when the question was asked how to perform the Q-test. The concept of outlier data that can be determined by Q-
test is qualitative in the sense that it is not the same as incorrect data but rather refers to data which are different 
from the majority (Ortiz et al. 2006). On occasions, the presence of outlier data highlights the existence of some 
unexpected phenomenon at the start of experiment but which can be explained, either by experimental causes or by 
chemical causes. It was related to this study because most of the experiments performed by the students involved 
analytical chemistry especially for experiment of titrations. The accuracy and precision of the results of a titrimetric 
determination not only depend on a nature of the titration reaction but they are also influenced by the technique of 
the end-point location (Kupka & Meloun 2001).  
Table 2. Statistical elements in chemical analysis were divided into four sub-elements. 
      
Sub-element Item Number 
of item 
Mean 
Significant figures 
Statistical methods 
Descriptive statistics 
Q-test
- basic of significant figures (1) 
- understanding of significant figures (2) 
- the use of significant figures (3) 
- the use of statistical methods (4) 
- numbers and statistical methods (5) 
- data analysis (6, 15) 
- data analysis – titration (16) 
- mode, median, mean (7) 
- standard deviation (8) 
- the use of standard deviation (9) 
- calculation of  standard deviation (10) 
- meant of variance (13) 
- calculation of  variance (14) 
- meant of Q-test (11) 
-   the use of Q-test (12) 
3
5
6
2
1.86 
1.80 
1.90 
1.40 
First part of the questionnaires was basically students’ understanding about significant figures. Significant figures 
are really important for students to collect and record data during the experiments. Assessment of students’ 
understanding in statistics and descriptive statistics also were asked. This element involves students’ ability in 
calculating mode, median and mean, and understanding of mean, standard deviation and variance. Final element in 
the statistical aspects was the use of Q-test. 
Table 2 shows an overall result of students understanding in four elements. It showed that students have good 
understanding in basic of statistics and descriptive statistics. However students show understanding in Q-test was the 
lowest (mean value of 1.40). This may be due to students did not get the exposure during secondary schools, 
matriculation or STPM level. In the Practical Chemistry course, the students will be asked to perform the Q-test in a 
titration experiment. The students might experienced with the situation in which one (or possibly more) of a set of 
results appears to differ unreasonably from the others in the set. Such a measurement is called an outlier. In some 
cases an outlier may be attributed to a human error (Miller & Miller 2005). Furthermore, final values presented for 
the mean, standard deviation and relative standard deviation will depend on whether or not the outliers are rejected. 
All these elements have been incorporated in Practical Chemistry course for the students’ exposure and learning 
process.   
Another part of question was asked regarding the students’ exposure and experiences using Microsoft Excel. 
These questions were categorized into three different aspects of using Microsoft Excel, namely (1) exposure to 
Microsoft Excel (Q1 and Q2), (2) applying Microsoft Excel for descriptive analysis (Q3, Q4, Q6 and Q7) and (3) 
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comparison between Microsoft Excel and manual (Q7, Q8 and Q9). Table 3 provides detailed frequencies and the 
percentages of agreement/disagreement for all the questions. 
Table 3. Frequencies (percentages) of students’ agreement based on the use of Microsoft Excel aspects 
Item
 Frequency (%)  
Agree Disagree Not applicable 
Q1 I was given the exposure to use Microsoft Excel 
from secondary school (Form 5 and below) 
60 (64.5) 30 (32.3) 3 (3.2) 
Q2 I was given the exposure to use Microsoft Excel 
from matriculation/STPM. 
52 (55.9) 37 (39.8) 4 (4.3) 
Q3 I know how to calculate mode, median and mean 
by using Microsoft Excel. 
38 (40.9) 55 (59.1) 0 
Q4 I know how to use Microsoft Excel for analyzing 
data.
43 (46.2) 49 (52.7) 1 (1.1) 
Q5 Microsoft Excel allows me to analyze data easier. 71 (76.3) 20 (21.5) 2 (2.2) 
Q6 I know how to plot graph by using Microsoft 
Excel. 
54 (58.1) 39 (41.9) 0 
Q7 Microsoft Excel helps me to determine standard 
deviation.
45 (48.4) 44 (47.3) 4 (4.3) 
Q8 Microsoft Excel aids in for data analyzing 
compared to manual calculation (by calculator). 
64 (68.8) 26 (28.0) 3 (3.2) 
Q9 Microsoft Excel aids  in for plotting graph 
compared to manual technique (graph paper) 
71 (76.3) 18 (19.4) 4 (4.3) 
From Table 3, it is found that most of the students (close 65%) were already exposed to Microsoft Excel while in 
the secondary school, and nearly 60% of the students claimed that they were exposed to the software during 
STPM/Matriculation years. Unfortunately, not even half of the students know how to compute descriptive statistics 
such as mode, median and mean, and standard deviation nor they know how to plot graphs using Microsoft Excel. 
All percentages of agreement for questions on the know-how or applications of the software were less than 50%. 
Nevertheless, when asked to compare the aid from the software with manual technique for data analysis and graph 
plotting, majority of the students (around 70% and more) agreed with the advantages and facilitations by Microsoft 
Excel. This result indicates that students realized that Microsoft Excel aided in data analysis and data presentation. 
Further examinations were conducted using cross-tabulations to determine the programme profiles of students with 
difficulties in applying Microsoft Excel to compute statistics such as mode, median, mean and the standard deviation 
or data analysis. Figure 1(a), 1(b) and 1(c) present the bar charts for the analysis. 
             (a)                                                                      (b) 
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Figure 1. Bar charts represent students’ agreement/disagreement in applying Microsoft Excel for statistics analysis and computations 
From Figure 1(a), it is found that students who had problems using Microsoft Excel to calculate mode, median 
and mean were mainly from the Chemistry Programme and Food Science and Nutrition Programme. For both 
programmes, more students were in the disagreement towards the know-how on the descriptive statistics calculation 
using the software. The same findings were found for the knowledge to use Microsoft Excel for data analysis, 
whereby more students disagreed they know to conduct data analysis using Microsoft Excel (refer Figure 1(b)). As 
for calculating the standard deviation using Microsoft Excel, the number of students from Food Science and 
Nutrition Programme and Food Science with Business Management Programme who did not know exceeded those 
who knew. In addition to that, Oleochemistry programme students have about the same percentages of students who 
knew and who did not know to use Microsoft Excel to obtain the standard deviation.  
This result showed that not all the students can perform data analysis or know how to analyze data. It may be 
related to their experience during secondary level or pre-university levels like STPM or matriculation. One of the 
factors contributed to the results may be the use of graphic calculators was introduced and implemented at the 
secondary schools in Malaysia starting 2003. Ministry of Education started supplying graphic calculators to several 
selected schools to be incorporated into teaching and learning of secondary mathematics and sciences. However the 
usage of graphic calculators in Malaysian school is still in the early stage and the implementation is still at the 
minimum level (Tajudin et al. 2008). These findings have become the basis to the researchers to organize a 
workshop on a basic of statistics and the use of Microsoft Excel in chemical analysis.  All the respondents have 
attended this workshop. It is the aim of the workshop to provide the information, knowledge and skills that will 
guide the students to prepare their laboratory report and to correctly use statistics in chemical analysis.   
4. Conclusion 
This study shows that majority of the students have good understanding in basic of statistics including significant 
figures, statistical method and descriptive statistics. On the other hand, the lowest mean of value for Q-test element 
was obtained. These findings were consistent with the content of Mathematic syllabus at the secondary schools in 
Malaysia. It was also found that high percentages of students realized that Microsoft Excel aided in data analysis 
and data presentation. However, most of the students disagreed they know how to conduct data analysis by using 
Microsoft Excel. Through the organization of workshop, students are expected to have better understanding in 
statistical analysis for analytical chemistry.   
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